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EP155 February 6, 2006 Midterm #1 

Name: ^3*0 L. U ( / O g^ uc j en ^ No. _ 

Date: February 6, 2006 
Time: 1 hour 

Restrictions: Calculators and one 8.5 by 11 sheet of paper only. 

The sheet of paper can be written on both sides. 


Put a box around all your answers! 

Show the units! 

CONSTANTS: 

k = 8.99 x 10 9 N m 2 /C 2 
e 0 = 8.85 x 1(T 12 C 2 /(N m 2 ) 

PREFIXES: 

H is 1(T 6 
m is 10 -3 
k is 10 3 

QUES. MARKS 

Q1 (6) _ 

Q2 (8) _ 

Q3 (6) _ 

Q4 (6) _ 

Total (26) _ 
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(2) 1. (a) An object is moved from point (x,y)=(7 m, 49 m) to point (x,y) = (19 m, 9 m). 

The object is moved with a constant force vector 


F = (lOi — 7j) N. 

How much work is done on the^object by the force? 

- F • S> ) <4 pocftafV — f /*//</*>V 

oi " 0**", ^ 4^ = (12-A*, -4o*n) 

\jj r r /o Aij —7 -IO/m) 

v/ ^ (|o ^Ozayn^ 4- £-7ajV- 40 /m') 

\A) - HO T +- ZQoT 

i i . „ 1 1 b w h — w—iw — ■ ■ ■ 

w - 4-oo T 
--- ) 


(4) (b) An object is moved in a straight line from point A, which is located at 

(x,y) = (0 m, 0 m) to point B, which is located at (x,y)=(10 m, 0 m). It is 
then moved in another straight line from point B to point D, which is located at 
(x,y)=(10 m, 6 m). The object is moved with a constant force vector F. The 
force does 10 J of work to move the object from point A to point B and 12 J of 
work to move the object from point B to point D. 

What is the force vector F? 


k&L F - F* i +. 


r ^ 
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\ iV * 




v<y =. F * ^ ~ j ei} • C i° m ^ 

4 * 

\o^ - (fvV^°^+(F^fo^V 



jje.c'fe) fe-) y ^Lcjyv\ B ^ ^ 

^■2. ~ 0o#A ) O/HA^ = (O/y 

Zts&xte on ^fnenrvn^ /jtf Cr^y-* ^Ccryv*- & 

W- F-d t - (f x) ^ V<T 
nr *- (6 *0) 


R ^ JlT = 

* 

p s. ^ Itf-^ 2 A/'j » i W < + • ”i ^ J* 

- - ---- 
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2. The field lines for an electric field are shown in Figure 1. There are several points 
shown on the field. It is known that the electric field strengths at points A, B and D 
are 10 N/C, 12 N/C and 14 N/C respectively. 

(2) (a) Draw an equipotential line (i.e., an energy contour line) through point A. 

(2) (b) The distance between points A and B is 7 m (the distance is measured along the 

field line that links them) and the distance between points B and D is 5 m ( the 
distance is measured along the field line that links them). 

Approximately what is the electic potential at point A with respect to point D 
(i.e., Approximately what is Vad)? 

Vfifc -W<>— pj&lk A £ ^ 

‘ a* *>•*/**> & ^ * 

** ** * Len * / ' ^ ^ J 

4 ’% ; «**■ 

x W* •*"*" 

(2) (c) How much work is required to move +9 <J of charge from pouIT A to point U. 


,_ itrcnfc A±4 jujuxj?J /h A &> ■ 

V 0ft , ^ ^ 

■Jttl PT— - ^ 

Ui, g, - - 'ko. ■ hw ' ,1 ‘' “ H ‘ 7sT 
r yj ~ ^ Q 

(2) (d) Approximately what is Vag? 

pcJx^X <s ib otzJUwrwO fib 

Tfifi Amo /J, &, 0-^( C- 7/sz^ CcJ2oJcJ* (AJKfUp) 

«S2fy J Jj*jot fo WcdM? <3* funrys Ik +Jo*APch «w ^ 

<S>e 

/*. dUtuAMA /t y* ,a —^ 

.% V/^.^ - 2- VL - /F^M \ (^oUxs/*^-^ f<urrv\ fe ■ 


7 t s r)‘t 


C~?*yfi) ~ ‘77 V 


cJu-cJ^- /fi fiht ^-tsJd L<^- &<*<>/ fo~* ^ /iu'Xcylf' 

(yy^d /if ckaM^yc j & /ia -6^.\ /jjznJfe etoy^f jto /}•**>' . 

/. {Va 6r +1 Tb+'cUtkS'S' 
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3. Two charge particles are positioned as shown in Figure 2. One particle is charged with 
Q1 = +1C and the other is charged with Q2 = -3C. 

(2) (a) If a test charge of Q t = +1 C is placed at point A, what force would it experience 

due the field set up by point charges Ql and Q2? The force will be a vector. 

/u c/y\ Qt A* 

F ^ 'l' 't- j** JfiJL Mt Jt ^ F atuji % 

cJemjA Qx 0^-4 2 F Ly <t F^ j'"' 

{OK* ^ IT 4^ <^f I if I 

I Ft I 

/F tc $> t ^ 4 ^ nx. q> ( £ q> ± ’F 1 

r c </P S/vm. 
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F f |0 <lV(c^ _ 6>. I0O 
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1— yj I C - F /Oo%/ . 

F/Imx^ *y - hn 


s\ 


F[ 9 F* L ' i~ Elyt J 40 


t **tu i*i*\FFsP 


<? 


* rr =_/T 2 IrI ? O.IQ&VIO - 0.127*'° ^ 

• • *^ot ; H ---—7 -—r 
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>- . / . , , • /# cf OsM* 

Sfau. <$2% Q± s*** <£*&***'** ** ™ 9 

F t 3 . (f^iT z Uo is* 10 M > 


c4^ * *■ # 


F ^F t-F, 


, q >v. 

*,20^ XlO Kl L O.I2.1*' 0 N ^ 









(4) (b) What is V AB ? 

V 3 - W *- ^ /ntdVlA^ ^ 

6 fJ w - 

* xvnk cbn* & ^ A^ * <9 -*-- 

^ * *<— * ~r^r&, 2 A" 
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fiU f~ rtu^t ,~-> * - / 


V 
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A 
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I r-W r ^ fj 
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I 

I Wx|^ j' 1?i3 dr 3 k/Qj/Qj 1 A -1 
‘ rs.ji'i/X 1 ' ' r<1 r 4 


1 - ± 
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/ x , . x 

s&LSAtx )\aJ 7 ( * ®-<i<\xtt> ^ l ( ?6 )^ A - i 
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k& ■*■ w ^ ^ v4 
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2 
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4. A parallel plate capacitor has the following attributes. 

The area of each plate is 0.15 m 2 . 

The distance between the plates is 10~ 5 m. 

The material between the plates is polystyrene (Polystyrene has a dielectric constant 
of 2.6.). 

The voltage across the plates is 10 V. 

(a) What is the capacitance of the capacitor? 

C * Ks 6>/T * ^ (o./c 

---- 

\o'^t yw ■ 

_ , A/A^ • 

C /a. p \ 

(b) What is the amount of charge (excess charge) on each plate of the capacitor? 

|<3>|=cV - to U c v) 

|o?| t -J.4S /cC 


(c) What is the electric field strength between the plates of the capacitor? . 

V - & d 


i/oli<z<^e 

<3t-0?CSl/^0 

jig pJt'oJ/J 

--——-- 4— 

i£ - VI - 

JoV_ 

- /o fc J/ 

_ 

\o~^ /to 

fttf 
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